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gas in an SF6 gas-sealed electric apparatus can be continuously 
detected at high sensitivity over a long period with it. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation nnay not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is [ the 6 fluoride sulfur-content solution gas-adsorption film of the mass load induction 
vibrator from which it sympathizes with change of a mass load, and the electrical property changes formed 
in the mass load induction side at lea;5t, and ] the above SF 6 at least. Vibrator type 6 fluoride [ sulfur ] 
solution gas sensor which possesses the fluororesin layer which covers a cracked gas adsorption film, and 
is characterized by the bird clapper. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[[ndustrial Application] this invention is vibrator type SF6 for detecting the cracked gas of the 6 sulfur 
fluoride (SF6) enclosed with the electrical machinery and apparatus for high voltages as insulating gas. It is 
related with a decomposition gas sensor. 
[0002] 

[Description of the Prior Art] Generally it is SF6 as insulating gas of the electrical machinery and 
apparatus which deals with the high voltage and high current. It is used. This is SF6. It is the thing which 
gas has and to depend on thermal and chemical stability, however, SF6 if oxygen and moisture exist in the 
interior of the enclosed electrical machinery and apparatus and corona discharge and arc discharge happen 
— mediation of these oxygen or moisture — S0F2 and SO two F2 etc. — SF6, such as low-grade sulfur 
fluoride gas and HF gas, Cracked gas is produced. These cracked gas is acid corrosion gas, and since it 
causes [ of an electrical machinery and apparatus ] an insulating fall, it needs to detect the abnormalities 
of insulating gas in a low-concentration stage. For this reason, for example in the gas insulated switchgear 
(it is hereafter called GIS for short), the method (refer to 33rd volume No. 4 and SF6 insulation device 
maintenance manual of research common [ electric ]) using a gas chromatograph, the gas checker 
(Mitsubishi Electric technical report Vol.60, No6-1986) using the color reaction reagent, etc. are used. 
However, since it is the work which requires time and effort and time extremely, the measurement using 
equipments, such as this, is SF6. Development of the sensor in which continuation detection is possible at 
the high sensitivity for automating detection of cracked gas is desired. 

[0003] On the other hand, many sensors to which the mass load effect of a quartz resonator was applied 
by high sensitivity in the field of a gas sensor as a gas sensor in which a room temperature drive is 
possible in recent years are tried. This sensor has structure which generally formed the gas-adsorption film 
on the electrode of a quartz resonator (mass load induction side), and the amount of gas can be detected 
by measuring oscillation frequency change deltaf of the quartz resonator to which weight change deltaw of 
a gas-adsorption film based on adsorption of gas is given by principle formula like the following formula (1). 
deltaf=-2.3x106 xf2 xdeltaw/A (1) 

Here, f is the oscillation frequency of a quartz resonator and A is the electrode area of a quartz resonator. 
[0004] SF6 The place which examined various cracked gas adsorption material based on the quartz- 
resonator type gas sensor as a decomposition gas sensor, A triethanolamine, a KUADO roll, tetrahydro 
KISHIE chill ethylenediamine, etc. solve, and a polar big organic material is SF6. Although it found out that 
high sensitivity was shown in cracked gas It is SF6 about the sensor which formed such material as a gas- 
adsorption film. The oscillation frequency of the sensor left in gas has the inclination fallen and stabilized 
with time. It follows on this and is SF6. Although short-term neglect shows sensitivity in first stage, it is 
almost lost soon, and cracked gas sensitivity is SF6. After stabilizing by neglect among gas, there was a 
trouble that sensitivity was hardly shown. 
[0005] 

[Problem(s) to be Solved by the Invention] It is made in view of the above-mentioned situation, and this 
invention is SF6. About cracked gas, they are high sensitivity and continuously detectable SF6. It aims at 
offering a decomposition gas sensor. 
[0006] 

[Means for Solving the Problem] in order to solve the above-mentioned technical problem to this invention 

the mass load induction side of mass load induction vibrator — SF6 while forming a cracked gas 
adsorption film — at least — the above SF 6 a cracked gas adsorption film — desirable — the above SF 6 
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It is characterized by providing the means of a wrap for the whole mass load induction vibrator containing a 
cracked gas adsorption film by the fluororesin. 

[0007] That is, this invention is SF6 of the mass load induction vibrator from which it sympathizes with 
change of a mass load, and the electrical property changes formed in the mass load induction side at least. 
It is [ a cracked gas adsorption film and ] the above SF 6 at least Vibrator type SF6 which possesses the 
fluororesin layer which covers a cracked gas adsorption film, and is characterized by the bird clapper A 
decomposition gas sensor is offered. 
[0008] 

[Function] at least — the above SF 6 a cracked gas adsorption film — desirable — the above SF 6 
considering as the structure which covered the whole mass load induction vibrator containing a cracked 
gas adsorption film by the fluororesin — a gas sensor — SF6 Even when it is left in gas for a long time, 
sensitivity degradation of a gas sensor can be prevented substantially. 
[0009] 

[Example] Commercial 9MHzAT cut thickness slipping quartz resonator is explained as mass load induction 
vibrator as an example of this invention below focusing on the example when using tetrahydro KISHIE chill 
ethylenediamine (THEED) for gas-adsorption film material. The quartz resonator used for the sensor here 
has the structure where lead wire 5a and 5b was connected to each drive electrodes 2a and 2b through 
the conductive pastes 4a and 4b while it forms the drive electrodes 2a and 2b in both sides of the crystal 
diaphragm 1 and applies the gas-adsorption films 3a and 3b to each drive electrode 2a and 2b upper 
surface further, as shown in draw ing 2 and dr aw ing 3 . 

[0010] In addition, the drive electrodes 2a and 2b make a chromium (Cr) layer a ground, and gold (Au) is 
given. Moreover, lead wire 5a and 5b serves as support of the crystal diaphragm 1 while aiming at 
connection with an external circuit, and the end face section is being fixed to the insulating susceptor 6. 
[0011] It applies so that a frequency shift amount may be set to about 10kHz on drive electrode 2a and 2b 
in THEED as a gas-adsorption film, acting [ as it connects with the oscillator circuit 7 as the gas- 
adsorption films 3a and 3b indicated the lead wire 5a and 5b of a quartz resonator to be to drawmg 4 first 
in the sensor of this example and is further shown in dravyin^ 5 , connect with an electronic counter 8, 
and ] as the monitor of the oscillation frequency by the electronic counter 8. 

[0012] C, F, and O are used as a composition element for the whole vibrator containing these gas- 
adsorption films 3a and 3b. next, as a meltable fluororesin to a fluorocarbon system solvent For example, 
the perfluoro (2 and 2-dimethyl -1, 3-JIOKI SOL) amorphous fluororesin (Dupont AF-1600) which consists 
of a copolymer of a tetrafluoroethylene and a perfluoro JIOKI SOL as shown in the following chemical 
formula (1) SF6 of structure as dried on condition that a request and created the amorphous fluororesin 
layer 9, after dipping in the solution which carried out dissolution dilution and taking out, so that it may 
become desired thickness with a perfluoro solvent (FURORINATO FC75 made from 3MX and shown in 
drawing 1 It considered as the decomposition gas sensor 10. 
[0013] 
[Formula 1] 

- (CF-CF)„ - (CF2 -CF2 )„ - 



\ 




CI ) 



CFo CF 



[0014] Thus, created SF6 Evaluation of a decomposition gas sensor was performed as follows. Namely, SF6 
of the above [ terminal / seal / 12 / of the proof-pressure hermetically sealed enclosure 1 1 of 2.51. of 
content volume / as shown in drawing 6 ] The decomposition gas sensor 10 is attached. It drives by the 
oscillator circuit 7 besides the proof-pressure hermetically sealed enclosure 11, and can be made to carry 
out in an electronic counter 8 the monitor of the frequency. SF6 after carrying out evacuation of the inside 
of the proof-pressure hermetically sealed enclosure 11 It is filled up with gas so that it may become one 
atmospheric pressure from a container 13. SF6 after a request carries out time neglect It is SOF2 as an 
example of representation of cracked gas. It pours in by the syringe 14 so that it may become desired 
concentration using gas, and it is S0F2 from the frequency after neglect. Duplicate measurement of the 
frequency shift amount at the time of insufflation (sensitivity) was carried out, and it was performed. The 
result of each example of an experiment is explained in detail below. 



http://www4,ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2002/08/29 



; *' . ' 3/6 ^— 

[0015] First, in order to show the effect of this invention clearly, the property of the sensor which formed 
only the gas-adsorption film (THEED) as a conventional example is explained. The sensor (equivalent to 
what is shown in drawing 2 and drawing 3 ) of the conventional example is attached in the seal terminal 12 
of the proof-pressure hermetically sealed enclosure 11 of drawing 6 , and it is SF6 about the inside of the 
proof-pressure hermetically sealed enclosure 1 1. The frequency change when filling up and leaving it was 
measured so that it might become one atmospheric pressure by gas, and the result was shown in drawing 
7 . The fall in early stages with the big frequency of a sensor was expected to be clear from drawing 7 , and 
the change has decreased soon. It is SF6 as mentioned above. Only 24 hours is [ the sensor "a" stabilized 
in neglect among gas, and ] SF6. S0F2 of the sensor "b" left among gas Duplicate measurement of the gas 
sensitivity (frequency shift when setting concentration to 1000 ppm) is carried out. and the result is shown 
in drawing^ 8 . SF6 Although the sensor "b" left in gas only for 24 hours showed high sensitivity 
comparatively by 1st measurement, whenever it repeats measurement, sensitivity is falling. SF6 The sensor 

a" stabilized in gas hardly shows sensitivity from the 1st measurement. 
[0016] Next, after it dipped the sensor same as an example of this invention as what was created as the 
former in the solution which carried out concentration adjustment so that the thickness of an amorphous 
fluororesin (Dupont AF1600) might be set to 0.5 micrometers, and it carried out predrying at the room 
temperature, actual dryness was carried out for 30 minutes at 80 degrees C, and the sensor (sample 1) of 
structure like drawing 1 was created. The result which estimated the sensor of a sample 1 as the 
conventional example similarly is shown in drawing 9 and 10. Drawing 9 is SF6. It is what showed the result 
of the frequency change when carrying out continuation neglect in gas, and the amount of frequency falls 
of the sensor (sample 1) which carried out the amorphous fluororesin coat has decreased sharply 
compared with the conventional example. Moreover, S0F2 similarly shown in drawing 10 The sensitivity fall 
by the repeat of the measurement of a sensor (sample 1) which carried out the amorphous fluororesin coat 
to the result of the duplicate measurement by gas has decreased sharply. 

[0017] Next, in order to investigate the scope of the thickness of an amorphous fluororesin, the dryness 
conditions of an amorphous fluororesin were considered as the same room temperature predrying as an 
example 1, and this dryness for 80 degree-Cx 30 minutes, and the response time and initial sensitivity 
(S0F2 gas concentration is 200 ppm) of samples 1-6 which changed the thickness to 0.05 to 3 
micrometers were measured. The result is shown in Table 1. if thickness becomes thick, although the 
inclination for the response time to become long will be seen, the change at 0.1 micrometers or more of 
thickness with not much big sensitivity is seen — not having ~ an average — the property that about 0.6 
ppm per Hz and minute amount concentration change are detectable with resolution is shown However, if it 
exceeds 2 micrometers, the oscillation of a sensor will become unstable and it will not oscillate in 3 
micrometers or more. 
[0018] 
[Table 1] 
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[0019] Drawing 1 1 and 12 are SF6 about the above-mentioned samples 1-5. The case where it is left 
inside, and the example which performed repeat measurement of sensitivity (S0F2 gas-concentration 
lOOOpppm) are shown, and like the conventional example, the sensor (sample 2) of 0.05 micrometers of 
thickness showed high sensitivity in early stages, and showed the inclination for frequency and sensitivity 
to fall greatly by neglect. In thickness 0.1 micrometers or more, although a response becomes slow with the 
increase in thickness, the fall of sensitivity is not so large. Although the upper limit of the amorphous 
fluororesin thickness in this sensor was prescribed by quartz-resonator oscillation conditions (fall of Q 
(stability index) of the quartz resonator by the amorphous fluororesin coat), the property with this 
thickness especially good in 0.1 to 1 micrometer was acquired. However, depending on the physical 
properties of an adsorption film, at least 0.05 micrometers of good properties are acquired. 
[0020] Next, the relation between the drying temperature at the time of amorphous fluororesin film 
formation and the property of a sensor is explained as samples 7-12. In the above-mentioned samples 2-6, 
although they were performed for 30 minutes at 80 degrees C after carrying out predrying of the dryness 
conditions after amorphous fluororesin coating at a room temperature, in samples 7-12, they made 
thickness of gas-adsorption film material and an amorphous fluororesin the same as a sample 1, performed 
this dryness after coating among 160 degrees C from the room temperature, and investigated it about the 
surface state of an amorphous fluororesin film, the response time, and sensitivity. The result is shown in 
Table 2. By the sample 10 whose drying temperature is 140 degrees C, the wrinkling was looked at a little 
by the film, and the crack has generated the surface state of an amorphous fluororesin film by the samples 
11 and 12 higher than it. Moreover, although the difference to nearly 140 degrees C with so big response- 
time sensitivity about a property was not seen, when it surpasses 160 degrees C, the sensitivity for a 
crack is large suddenly. 140 degrees C is suitable for the drying temperature when forming amorphous 
fluororesin AF1600 on the gas-adsorption film THEED from this from a room temperature. 
[0021] 
[Table 2] 
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[0022] In addition, although the effect of this drying temperature is the example which used FURORINATO 
FC-75 (boiling point of 102 degrees C), and the same property is acquired even if it uses other perfluoro 
system solvents -113, for example, chlorofluocarbon, FURORINATO (3 M company make), ARURUDO 
(Asahi Glass make), Galden (Montefluos make), etc., the rate of dilution, dryness conditions, etc. will shift 
from this result somewhat by the difference in the solvent in this case. 

[0023] Next, equipment, i.e., the equipment which connected the electric discharge circuit 15 to the 
equipment of drawing 6 , in order to show the effectiveness in real cracked gas detection of each sample, 
as shown in drawing 1 3 about the sensor of a sample 8 is used, and it is SF6. The result which was made 
to generate the cracked gas which caused electric discharge in gas 1 atmospheric pressure, and 
investigated the responsibility is shown in drawing 14 . In addition, 16 show a discharge electrode among 
this electric discharge circuit 15, and 17 shows high-pressure AC power supply. For the sensor of a sample 
8, when it was made to leave it for 30 seconds in 15kVx13mA, about 300Hz frequency fall was seen, 
subsequent SF6 inert gas replacement has recovered on the original level mostly in about 5 minutes, and 
the sensor of this invention is SF6. It is shown that it is effective in detection of cracked gas. 
[0024] These samples are SF6 about AT-cut thickness slipping quartz resonator as mass load induction 
vibrator. About THEED, it is Dupont to an amorphous fluororesin film in cracked gas adsorption-film 
material. Although the example using AF-1600 was explained In others, if a surface wave (SAW) device, a 
tuning fork vibrator, a ceramic piezoelectric transducer, single crystal silicon, or polycrystal silicon vibrator 
can output change of a mass load as electrical property change of vibrator as mass load induction vibrator, 
there will be especially no limit. 

[0025] SF6 What is necessary is just the material which is easy to adsorb a sour gas by owner polarity like 
Triethanolamine, Quadrol, Armeen2S, Amine220, p-Toluidine, Tredodecylamine, Carbowax400, 
Carbowax20M, and Ethylenedinitrilotetraethanol as a cracked gas adsorption-film material. Moreover, when 
Asahi Glass SAITOPPU as chosen an amorphous fluororesin not only the thing of the above-mentioned 
example but well-known as an amorphous fluororesin suitably, for example, shown in AF-2400 of Dupont 
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and a chemical formula (2) was diluted and used with the exclusive solvent (a tradename is AFURUDO), the 
same effect as the samples 1-12 of the above-mentioned experiment was acquired. 
[0026] 
[Formula 2] 

CF2 

(-CF, -CF CF-)„ - (2) 




[0027] In addition, in order to perform highly precise detection using the sensor of this invention, the 
degree-ized meanses of constant temperature, such as a heater and a pay RUCHIE element, are used, and 
it may be made to make temperature of a sensor regularity. Moreover, how to take differential with the 
reference sensor which enclosed the sensor with the same property as this sensor with the thermally 
conductive airtight container from which the capacity changes with change of external pressure with the 
standard gas, and the method of containing in memory the thermal stress property measured beforehand, 
and compensating a property based on temperature and pressure information are also considered. 
[0028] 

[Effect of the Invention] As explained above, according to this invention, mass load induction vibrator at 
least to a mass load induction side SF6 A cracked gas adsorption film is formed and a gas sensor with little 
sensitivity degradation can be realized by making it the structure which covered at least the above- 
mentioned gas-adsorption film and the whole mass load induction vibrator which contains the above- 
mentioned gas-adsorption film more preferably by the fluororesin. It is SF6 by using this. SF6 in a gas- 
charging electrical machinery and apparatus Cracked gas is detectable on high sensitivity and a 
continuation target. In addition, the sensor of this invention is SF6. It is applicable also to the of-the- 
same-kind type sensor of an except. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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2>'*** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawiMJJ The quartz-resonator type gas sensor concerning this invention is a cross section a part. 
[Drawing 2] Front view of a quartz-resonator type gas sensor. 

[Drawing 3] The side elevation of a quartz-resonator type gas sensor shown in drawing 2 . 

[Drawing 4] The oscillator-circuit view of a quartz-resonator type gas sensor. 

[Drawing 5] The side elevation of the coverage monitoring device of a gas-adsorption film. 

[Drawing 6] SF6 ** type view of cracked gas response characteristic evaluation equipment. 

[Drawing 7] SF6 of the conventional example Diagram showing a neglect-among gas result. 

[Drawing 8] SF6 of the conventional example Diagram showing gas (1000 ppm of cracked gas) sensitivity 

change. 

[Drawing 9] SF6 of a sample 1 Diagram showing a neglect-among gas result. 

[D raw ing 1 0] SF6 of a sample 1 Diagram showing gas (1000 ppm of cracked gas) sensitivity change. 
[D rawing 1 1] SF6 of examples 1-5 Diagram showing a neglect-among gas result 

[Drawing 12] SF6 of examples 1-5 Diagram showing gas (1000 ppm of cracked gas) sensitivity change. 
lQ/3.y^}DE..l?l The ** type view of electric discharge cracked gas response characteristic evaluation 
equipment. 

.[PxayyiQg..1.4-] SF6 of an example 8 Diagram showing an electric discharge cracked gas response 

characteristic. 

[Description of Notations] 

1 [ — A gas-adsorption film, 4a, 4b / — An electric conduction paste,, 5a, 5b / — A lead-wire insulation, 
6 / — A susceptor, 7 / — An oscillator circuit, 8 / — An electronic counter, 9 / — An amorphous 
fluororesin, 10 / — SF6 / A decomposition gas sensor, 11/ — SF6 / — A proof-pressure hermetically 
sealed enclosure, 12 — A seal terminal, 13 ] — A quartz plate, 2a, 2b — A drive electrode, 3a 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
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DRAWINGS 



.[Drawing 1] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 9] 




b 2 4 B#fsj5iS^E^S(73■tr>■y- 



J I I I I I \ I I I I L 



2 345 6789 aWSl 



http://www4.ipcllJpo.gojp/cgi-bin/tran_web_cgi_eiie 



2002/08/29 



3/4 




15; -20001 

^ -3CXX)- 



I 

« -1000 
-2000h 
J -3000h 



[Drawing 1 1] 
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[Drawing 12] 
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[Drawing 13] 
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mnn^^^^iA:^^ l /c > vi^m^ <m^hi^xi^^. 

m) {^ct;:^if&mm%nmLtcm^Mtrj:-oX:h^:). ij:^(D 
Af=~2. 3x10' xf^ xAw/A (1) 

[0 00 4] SF. m^^^:^'^y'^tuxyK^Bmm^^ 



2 

^mi±su/c:^^. ctih(o\m^t) y.mmmt i.xm^&i. 
8^ i i 4> cc ffiT L tt ^ d . c ncc i 

[0 0 0 5] 

^xrj:$tifci^(DXh^X. SF. fg.a^ 
[0 006] 

-r^fc^. nmnnm^mW}^<j:>mmnMmi:LmcsF 

m.mm^-^t5^mmMnB)ZMm^±it^y vmmmxm 

10 0 0 1 ] irut)"^. ^mm^. mmMm(D^it^cm 
L x^ommm^^mitr ^ mmnmBjZMm^o^p 
rj:< ^hmmnmrniZMccj^m^rifcsF, ^mtfy^i^ 
mm^. ^^j:c< i^jiies F. m^iiy^^mm^^mr 
mmmm t^M^mLxr^^ct^mmtr^mm 
^msF, m^:^'y^'^>V'^mmT^ho:>x$,^^ 

[0 00 8 ] 

^±{t^y ymismxm-^fcm^tr^ctf.cMKi. 

;^-i2>t^^SF. -^':y^^^cm^?^WLm.Licm^xhiiy. 

[0 00 9 ] 

mum] j^T^c$:#^0^<7)^stMibr. wM-m^miz^ 

mm^t LX-^9R<D 9MHzAT:^':^h m^m^O 7Kb^JM 

^b>>^T^> (THEED) ^m^^fct^<om^^^L- 

^^<i:2/^3^C7r:U/c,=fc'5CC. Tk^aJlSiS 1 OSBCClgth 
^g2a, 2b^^lt. ^6tcSIEKimt2 a, 2b± 
ffltc^'7^BKaSi3 a. 3 b^^^T^iifctC. ^Igfij 
^^2 a. 2 btc^mtt-^-;^ h 4 a, 4b^/rLt:'; 
"K*^5a, 5 b*}g*^$i±/ctfiii?:corc^^„ 
[00 10] mmmm2 a, 2 b^i^^aA (C 

r) m^TmcLx± (Au) :;;^^*g^nrc^^o ^/c. 

•;-FJ^.5a. 5 bti51^gP[alSS--(7:)@^^IM^i<i:4>^c: 
[00 11] ccD'^m^\<D-^>-^cc^i^x . tfy^m^m 

3 a, 3b['^. ^T*0^8gtb^coy- a. 5b^ 
(§4Cc^b/cJ:^nf#fefl[5!SS7^c}gi|flb. ^6ic[15^c 



(3) 



7 3 1 0 6 



UTTHE ED^IEa^ls2 a, 2 b iiCiHiSiS^v- >' h 

( 1 ) iCTHb/ccfcoJ'ct-r ^^:7>'^^^x^^>i>'^*-:7 
jU:^- C2 ^ ^ V - }i<oi^-M^itt^^rj: ^ ^a-- 7 a >k 
- (CF-C^)„ - (CF2 




^ (2. 2-i^^^^t'-l, 3->^^^y 

(Dupont AF-1600) 

[0013] 

(I) 



CF3 CF3 

{^c^^LfcJ:'^rj:\^^m2. 5 1 C0fBIE^^^Sfi 1 i 

2cc±-iE©sF. m'^:^'^^-^>-^i o^im 

iMtStSc^ > ^ - 8 cc r Jl^SIS^ ^ ^ ^ J: 0 

b. mii^tt^iii m^^^gfab:^cM. SF. 

mmOfcm. SF, C7)53^^?:^^;^Of-t«fj<tLrSOF; 
AO. ft^fgO^;g^iS[;:)^6cDSOF. ;^7;^aAB$OjiIiS 

mMtLxij:^^mm (theed) (o^^Brnvtc^ 
ly-^comi^^mmr^. u^m(D-izyv (I12. msec 

1 0 0 0 p pmCCL'/<iB#CD)l]igtSj>'-7 h ) ^^1/ 
iS'J^L.. -eOjS^^HS^C^-r. SFe ;^7y^4J-c2 4Bf 

rai/ct:rjS&^L/c-fe>'tf "b" ts, ijsimom'MxMm 



[0016] ;*^c*#fetigco^s^i?»li ur . u^t vxif- 

ont AF 1 6 0 0 ) CD^/1;)^0. 5umtrj:^J:^ 

S^St^ bfct^ o:)mi&^^it(DkSW: ^n-^ Lfct (DX . 
i^ctt^mi^m&TMi)^Mmc^Pt^:<ti:^Xi>^. ^fcm 

[0017] ixi^c^^^my ym^9m(Dmm(o^^mm^ 

mM^o. 0 5;5^6 3 Mm^r^x/cy:*4 1 -ecoisg 
mmtwmmm < s o f, i^':^mmt2o o p p m) ^ 

0. 1 /zmW±r^^0A^^J:^{ttim6ti-r¥i^^Sf 
figri Hz^fc«';$^0. 6 p pmiaMrlg^ft^^^ii 

^(DmMii^T-^'^ttj:^'), 3 pm^:X±XUmWiLrj:i\ 
[0018] 
[^1 ] 



C4) 









?DJaM (Hz) 
SOF2=200ppin 
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0. 0 5 
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8 0 0 
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0. 1 0 
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3 4 0 


I 


a f\ 


0 


3 2 0 
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1. 0 0 


1 0 


3 0 0 


5 


2. 0 0 


1 5 


2 5 0 


6 


3. 0 0 







[0019]^11. 12 ('3:±iaf^*4 1 - 5 ^ S F, * 
[0 02 0] XCCim 7 - 1 2 i LX^^^BWy y^mn^ 40 



n - r ^ > ^m<7)$:^^#^^^^7:t^ e> 1 6 0 °c<Drair4o c 

tlJH^MoaSI:^.^^^. nm^^m^if^ 1 4 0'CCDi^f4 1 or 
raitc^-^U:b^^m6n. -^nj:Di^i^l^5f4l 1 , 12 

'mmmm.t^ 1 4 o'ci5i2^'c^tit5i-;^t^j:^t^<^^ 

THEE D±^C#b1,M:7 ^^^IfliA F 1 6 0 0 ^m^r 

ht^<Dm^amm:§j)^h i 4 o"C;^5ii^r'^>s„ 

[0 0 2 1 ] 
[«2] 
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7 



^m^b - 2 7 3 1 0 6 
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m ^ m 


(^) 


(H z> 
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6. 0 


6 0 0 
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Sig-* 8 0 
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5 5 0 
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m&-* 1 0 0 
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5. 0 


5 0 0 
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1 2 0 




4. 0 


5 0 0 


1 0 


^S-* 1 4 0 




4. 5 


5 5 0 


1 1 


SiS-* 1 6 0 


'7 =7 -J 0 


5. 0 


6 5 0 


1 2 


1 8 0 




5. 0 


7 5 0 



[ 0 0 2 2 ) c (om^^^m^\m%-y n h F 

C-7 5 (if.,^. 10 2X) ^^C^/cWC. ^<0>^-V}\^ 
•^^W^Wk. P>- 1 13. (3 



30 



40 



k^. 1 5 KVx 1 3mAr3 Of;f0lSc^^1ifc£t*^3 

[0 024] ^tihmm. mm%-mmtt:mm}=^t lx 
ki-ti^y Ym^m^iKmrni-^. sf. ^m^^y^WL 
mmnmc t h e e d ^ . #a^s y y mmmm^c d u p 



ont K¥~\^Qo^m^^fcm^mmi.^ctK 
nm.'^'^mmm^^tiyx^a.mmw. (saw) ^^^^a 

mi-ommmmtt hxmt)x^^h<Dxhti\tmc 
[0 02 5 J SF, miii'y.m.m'mtmti.x{tT T i 

etiianol amine, Quadrol, Arme 
en2S. Amine220, p-ToIuidin 
e, Tredodecylamine, Carbowa 
x4 0 0. Carbowax20M. Ethylene 
dini tri lotetraethanol ^CD J: 9 
^C^W&xmLiiy.^ummb^ti^m^Xhtikt^X.K 

tta^^^my vmmtLxh±Mwm^<D(.mhr. 

UtY^w pont(DAF-2400. {t^S (2) OC^ 

[0026] 
[it2] 



50 




i^mW^b- 2 7 3 1 0 6 
10 



[0 0 2 7 ] ^cC;b\ ^^B^cD-fe^tf^ffic^TKiflg^j:^ 
[0 0 2 8 ] 

^^it^y y mi^m vm-o tcm^ i^c'r^cticj:^} mm. 



10 



20 



[12 6 ] S F6 ii-ftl^^'xnE^^tii^ffljg^co^silo 
7 ] ^^^3^^(i<Ds F . ijy.^im.m^^ifs-^mM. 

[0 8] t^*^iJ<DSFe ^X 1 OOOpp 

[^9] 1^*41 osF, io:^^im.m^^^srum. 

miO] tm 1 OS F. 1 0 0 0 p p 

m) m^mt^n^-rwm. 

mil) Hi&wn-bOSF. 



[[12] 7KH^iliij^^:^'X-fe>-ftc7)IE®[l. 



m\2] -mmi --scdsf. ^^/x (^g?;^'x i o o 
0 p p in ) mm.mt^^^tmm. 

[HI 4 ] l|]teM8 (OS¥, Sm^ftlr^'XJdS^ifStt^^ 
[t^-^CDlj^H^] 

l--:^B^fi. 2 a. 2 b--fgi^jm^. 3a. 3b-??7'X 
fSSM. 4 a. 4b-2im-^-Xh. 5 a. 5 b 'j - 

F$m=^. e-^n-^. i-mwmm. s-mmLtio 
y^-. ^"'i^F^m-y -jmm^^. i o-sf. ^^?;^'x 

-fe>1f. 1 1 -itEStt^^. 1 2-S?t^i^-?-. 13- 
SF. 14"-i/';>>^, 16--ffi^mS, 1 

7-"^^£i^EE^?iEo 



^30 



5a, 5b u-KS 




3a, 3b «'^««« 



4a,4b ^^'^-xh 



2c JBs 



[!12] 



[US], 





*$^^5 - 2 7 3 1 0 6 




ime] 



14 i^'J>-:^ 



® 



IC:SN74O0N 



^^7ka± 330pF 
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